Natural flavonoid galangin alleviates microglia-trigged blood-retinal barrier dysfunction during the development of diabetic retinopathy.
Hyperglycemia-induced blood-retinal barrier (BRB) breakdown is an early and typical event of diabetic retinopathy (DR). Although chronic inflammation plays an important role in DR development, the concrete mechanism remains unclear. This study aims to investigate the role of microglia cells-triggered inflammatory response in hyperglycemia-induced BRB breakdown and the amelioration of galangin, a natural flavonoid. Galangin alleviated BRB breakdown in streptozotocin-induced diabetic mice. D-glucose (25 mM)-stimulated microglia BV2 cells induced BRB damage in vitro, but galangin reversed this injury. Galangin decreased the activation of microglia cells, ROS formation, the phosphorylation of extracellular-signal-regulated protein kinase (ERK)1/2, the transcriptional activation of nuclear factor κB (NFκB) and early growth response (Egr1) protein, and the elevated expression of tumor necrosis factor (TNF)-α both in vitro and in vivo. ERK1/2 inhibitor U0126 reduced ROS formation, the activation of NFκB and Egr1, and the elevated TNFα expression in D-glucose-stimulated BV2 cells. N-acetylcysteine, a well-known antioxidant, abrogated D-glucose-induced NFκB and Egr1 activation in BV2 cells. Galangin also reversed the decreased expression of claudin1 and occludin, and the increased BRB injury and ROS formation in TNFα-treated human retinal endothelial cells (HRECs) and ARPE19 cells. Galangin induced the activation of nuclear factor erythroid 2-related factor 2 (Nrf2) in both HRECs and ARPE19 cells. Moreover, the galangin-provided attenuation on BRB breakdown was diminished in Nrf2 knockout diabetic mice. In conclusion, galangin alleviated DR by attenuating BRB damage via inhibiting microglia-triggered inflammation and further reversing TNFα-induced BRB dysfunction by abrogating oxidative stress injury via activating Nrf2.